transition to the Holocene at 11 500 cal. BP, air temperatures and lake productivity increased and Betula pub-30 escens and Populus tremula started to migrate into the area, followed by Picea abies at 10 750 cal. BP. Although 31 lake productivity decreased at around 11 000 cal. BP and remained low until 9600 cal. BP, pollen-based climate 32 reconstructions imply variable climatic conditions in the region over time. Drier and colder summers prevailed lithostratigraphic description, the sequence was divided into 138 eight sediment units ( TC and OC. The C=N ratio was used as a proxy for discrimi- Ishiwatari, 1993; Lami et al., 1994; Dean, 1999; Meyers and 156 Lallier-Vergès, 1999 and TILIAGRAPH 2 (Grimm, 1992) . Sum of squares cluster 177 analysis was performed (Grimm, 1987) (Iversen, 1954; Kolstrup, 1980; Hultén 204 and Fries, 1986) . This method, including its advantages and 205 disadvantages, is discussed in detail in Isarin and Bohncke 206 (1999) .
(ii) The best modern analogue method (Guiot, 1990) C measurements (see Table 2 ) (Bronk Ramsey, 2000) , on laminae counts in sediment units 1À5 and on pollen stratigraphic correlations to the Karelian Isthmus (Subetto et al., 2002) and to Lake Tambichozero (Wohlfarth et al., 2002) . The radiocarbon dates are displayed with 1 and 2 standard deviations, and the midpoint of each date represents the point of highest probability. þ ¼ age inferred from sites on the Karelian Isthmus and from Tambichozero; Å ¼ age obtained through laminae counting. The age points used for the construction of the age-depth curve are indicated. Barbara Wohlfarth et al.: Unstable early Holocene in northwestern Russia: a multidisciplinary study 739 for simultaneously increasing autochthonous production.
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The strong increase in OC is not paralleled by higher Rock C (Iversen, 586 1954; Bos, 1998; Birks, 2000) at 11 500 cal. BP, which is in good 587 accordance with the pollen-based reconstructions (Figure 7 ). C (Iversen, 1954; Kolstrup, 1980 Low lake productivity, anoxic conditions and long-lasting 628 lake-ice cover characterized the lake before 11 500 cal. BP.
629
The sparse vegetation on unstable soils was composed of The distinct increase in T jan , T jul , P and P-E around 11500 increased shortly between 10 900 and 10 750 cal. BP. The recent study by Elina et al. (2000) , which included a 707 large number of lake-sediment sequences in northwestern 708 Russia, also indicates rapid warming at around $ 11 500 cal. 
